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ABSTRACT 
Because the current social water pollution is serious, and the conventional method cannot eﬀ ectively manage all 
types of water pollution, and its single eﬀ ect cannot be satisfactory, we must seek new and eﬀ ective treatment. The 
paper is a comprehensive review of the best practices of the conventional wastewater treatment method with reference 
to the experiments and research results of nanotechnology in sewage treatment. Comparison of nanotechnology can 
be compared with conventional methods to make the particles have a special function, and some special performance 
just in the sewage treatment medium to a good effect: the depth of the catalytic method can be effective in the 
decomposition of many types of organic pollutants such as halogenated hydrocarbons Class, chlorinated phenols, 
cyanide, various organic acids and can handle metal particles; adsorption method for the water heavy metal pollution 
treatment costs less, simple and widely used, nanoﬁ ltration membrane can replace the adsorption and electrochemical 
methods, Pulping and precipitation are one of the most eﬀ ective methods for the treatment of colloidal wastewater. It 
can eﬀ ectively reduce the turbidity and chroma of waste water, remove a variety of macromolecular organic matter and 
some heavy metal ions ( Mercury and lead); organic / inorganic composite nanoparticles with its excellent inorganic 
materials, light, electricity, magnetic and other properties, organic materials, excellent processing performance, 
biocompatibility, for many diﬃ  cult to deal with water pollution control, which has a corresponding method, can be 
simple and eﬀ ective to solve the problem. The application of nanotechnology in water treatment has shown a broad 
prospect, but needs further research and improvement.
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1. Introduction
With the ever-changing life, more and more sewage discharge has become the most interesting topic. The growing 
shortage of water resources and water pollution have plagued China's economic and social development, and it has 
become an important factor restricting the sustainable development of social economy. Is there a simple and eﬀ ective 
way to deal with sewage is the most talked about today One of the topics. Now there are many or more problems such as 
coagulation sedimentation method, oxidation method, electroplating method, ﬂ occulation method and so on. Therefore, 
it is hoped that there will be a simpler and more economical water treatment method.
Application of nanotechnology to deal with sewage can achieve some unexpected results. Nanotechnology is a hot 
topic in today's society, and the special properties of nanomaterials can solve many problems that cannot be solved by 
conventional methods. In the aspect of sewage treatment, nanotechnology has shown a high degree of superiority over 
conventional methods. Nanotechnology has a good eﬀ ect on organic waste, especially organic matter such as chlorides, 
which cannot be used in conventional methods. Nano-technology without secondary pollution characteristics is the 
people's favorite. It can be seen that nanotechnology is a very promising technology.
2. Current Situation of Water Pollution in China
2.1. Water pollution situation
Due to the socio-economic development, the increasing demand for clean water, the rational use of existing water 
sources, the protection of existing water sources from pollution, the management of life and industrial waste water and 
the recycling of sewage are not only imperative for our country, World issues. China's per capita water resources is only 
the world's per capita possession of 1/4 (about 2700m3), spatial and temporal distribution is very uneven Moreover, 
China is in the industrialization and urbanization of the rapid development period, the development and utilization of 
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natural resources , Pollutant emissions increased, water pollution situation is very grim. The water quality of the river 
ﬂ owing through the city is more than three types of standards and is not suitable for domestic water up to 78%, while 
more than 50% of urban groundwater is polluted to varying degrees.
Years of groundwater monitoring [1] evaluation results show that the current groundwater resources are more 
polluted, the national 2/3 urban groundwater quality generally decreased, the local lot of water quality deterioration, 
more than 300 cities due to groundwater pollution caused by water supply tension. 97% of the city's groundwater is 
polluted to varying degrees in the 195 cities of the country, and 40% of the urban water pollution is increasing: 16 of the 
17 provincial capitals in the north are increasing, with three of the 14 provincial capitals in the south increased pollution 
trends. The main components of groundwater pollution are nitrogen (NO3-, NO2-, NH4 +), phenol, cyanide, heavy 
metal and total hardness and organic pollution index COD, the relevant departments in some areas of groundwater 
detected 133 kinds of organic pollutants.
2.2. Hazards of various types of water pollution
Water soluble organic pollutants on human health hazards began in the 20th century, 60 years, foreign discovery of 
chlorine disinfection on the human body hazards, followed by epidemiological survey, long-term residents of diﬀ erent 
drinking water to track and animal experiments. It has been proved that artiﬁ cial synthetic chemicals discharged into 
water bodies have caused great harm to human health. It is reported that 80% to 90% of human cancers are associated 
with environmental factors, and 80% of the carcinogenic chemicals found are organic pollutants.
Nitrate in groundwater is not harmful to the human body, but the content is too high will corrupt the water taste, 
and even cause diarrhea, so that intestinal dysfunction. The key to nitrate is that it can produce nitrite in the human 
body by nitrate reductase, and nitrite can pose a threat to human health. Nitrite into the human blood, the blood can be 
transmitted from the blood function of hemoglobin to form methemoglobin, thus aﬀ ecting the blood oxygen transport 
capacity, so that tissue due to hypoxia and poisoning, severe cases can lead to respiratory and circulatory failure [2]. 
When the nitrate content of drinking water to 90 - 140mg / L, can lead to infant methemoglobinemia, commonly known 
as 'blue baby disease', when the blood heme content of 70%, which lead to suﬀ ocation [3] The
The United States HHComley as early as 1954 reported in the mountains in the drinking water in the high 
concentration of nitrate nitrogen caused by infantile methemoglobinemia cases, Sweden in the Cristian area of  35 cases 
of cancer patients, the cause of the analysis shows that more than half of them Of the cases are due to the high nitrate 
content of groundwater caused by [4] In addition, the water nitrate and nitrite in a variety of nitrogen-containing organic 
compounds (amine, amide, urea and cyanamide) will form a role with Chemical stability of the highly carcinogenic, 
teratogenic, mutagenic substances nitrosamines and nitroso amides, they will induce the production of intestinal, brain, 
nervous system, bone, skin, thyroid and other tumor diseases [5].
Heavy metals are an important contaminant that is potentially harmful. The threat of heavy metal pollution is that it 
cannot be decomposed by microorganisms. In contrast, organisms can enrich heavy metals and convert certain heavy 
metals into more toxic metal-organic compounds. The toxicity of most heavy metal ions increases with concentration 
and the time of action.
3. Conventional sewage treatment
Although today's eﬀ orts to promote cleaner production, green chemicals, but to fully achieve clean production will 
be a long process and therefore the end of the treatment is still very necessary, that is, industrial wastewater and urban 
sewage must be treated to discharge. The current methods of sewage treatment are: sedimentation, flocculation [6], 
ﬁ ltration [7], adsorption [8] and biological treatment [9], but these methods inevitably bring a pollution, but also the cost 
of regeneration or processing Cycle and other shortcomings. Although domestic sewage can be eﬀ ectively treated with 
traditional biological treatments, hundreds of highly toxic compounds cannot be treated with biological methods [10], 
and new and appropriate treatments must be sought.
Conventional water treatment processes mainly remove suspended solids, colloidal impurities and bacteria from 
water sources. For the dissolved organic pollutants in water, the conventional process is not ideal. Domestic and foreign 
experimental studies and actual production results show that [11], contaminated water by conventional treatment can 
only remove 20% -30% of organic matter, and because of the presence of dissolved organic matter is not conducive to 
damage the stability of colloids and conventional process The removal eﬃ  ciency of raw water turbidity also decreased 
significantly (only 50% -60%). Moreover, due to the conventional process on the water chloride can not only be 
removed, but because of the role of ﬂ occulant in the process of chlorination in the eﬄ  uent after the increase in halogen, 
and give priority to control the number of pollutants and toxic pollutants have increased significantly Hazardous 
substances increased by 50% -60% before treatment [12]. As a result, conventional processes are no longer compatible 
with existing water and water quality standards and new water treatment technologies must be developed.
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4. Application of nanometer technology in sewage treatment
4.1. Overview of nanotechnology
  Nanotechnology (Nano-ST) is the 20th century, the late 80s has just emerged and is emerging new technology, 
it is studied by the size of 0.1-100nm material composition between the movement of the system and the interaction 
and possible practical application Technical issues of science and technology. Mainly include: (1) nano-system physics; 
(2) nano-chemistry; (3) nano-materials science; (4) nano-biology; (5) nanoelectronics; (6) nano-processing; (7) nano-
mechanics [13].
Nano-materials is an important foundation for the development of nanotechnology, nanotechnology is the most 
important research object. Since 1861, with the establishment of colloidal chemistry, people began to study the so-called 
colloidal system of diameter 1 nm - 100 nm, but the real intention of the nanoparticles as a research object began in the 
20th century, 60 years. In the broadest sense, nanomaterials are those in which at least one dimension is in the nanoscale 
range or as a basic unit in the three-dimensional space, that is, the nanomaterial is a system in which the material is 
assembled in a nanometer structure in a certain way, or the nanostructures are arranged in a certain The dispersion 
system formed in the matrix, including nano-ultrafine particles, nanometer bulk materials and nanocomposites. The 
basic unit of nanomaterials can be divided into three categories in dimension: (1) zero dimension, which means that the 
three dimensions of space are in nanometer scale, such as nano-scale particles and atomic clusters; (2) one-dimensional, 
in nanometer scale, such as nanosilts, nanorods and nano-bamboo; (3) two-dimensional. Refers to the three-dimensional 
space in a dimension at the nano-scale, such as ultra-thin film, multilayer, super-character and so on. The types of 
materials that make up the nanomaterials can be divided into metal nanomaterials, semiconductor nanomaterials, 
nanometer ceramic materials, organic-inorganic nanocomposites and nanometer mesoporous solid and mesoporous 
composites.
Throughout the history of the development of nano-materials, can be divided into two stages, the first stage is 
limited to synthetic nanoparticle powder or synthetic block and other single materials and single-phase materials; the 
ﬁ rst stage is focused on various types of nanocomposites And the nanostructures of nano-array, mesoporous assembly 
system and thin ﬁ lm mosaic system were introduced into the second stage. The research of nanomaterials also extends 
from the initial nanoparticles and the ﬁ lms and blocks formed by them to nanosized, nanorods, nanobulks, microporous 
and mesoporous materials [14].
4.2. Application of nanotechnology in sewage treatment
Today, the application of nanotechnology in wastewater treatment mainly has the following applications: deep 
oxidation technology, flocculation method, nanofiltration membrane method, and organic / inorganic composite 
nanoparticles.
4.2.1 Deep oxidation technology
Advanced oxidation technology based on ultraviolet radiation and photocatalytic oxidation mechanism is also 
called deep oxidation technology. The most common is the photocatalytic oxidation technology. It is a waste water 
treatment technology which has been studied in recent years. It uses eﬃ  cient photocatalyst to produce activity in the 
reaction. Strong free radicals, with the role of organic compounds, so that oxidative degradation of pollutants, and 
ultimately produce non-toxic harmless H2O, CO2. It has been proved that photocatalytic oxidation can eﬀ ectively treat 
halogenated hydrocarbons, chlorinated phenols, cyanide, various organic acids and metal particles, the key lies in the 
photooxidation catalyst. At present, TiO2 is considered to be the most eﬀ ective photooxidation catalyst [15]. Based on 
the huge speciﬁ c surface area, surface free energy and strong absorption of ultraviolet rays, the adsorption of organic 
matter in waste water, under the ultraviolet light, in the reaction to produce a strong oxidation capacity of the radical 
(- OH), photocatalytic oxidation Rapid degradation of organic matter, eﬃ  cient treatment of wastewater, and to avoid 
secondary pollution [16]. In 1976, it was found that TiO2 photocatalytic oxidation could completely dechlorination 
of polychlorinated biphenyls: nano-TiO2 photocatalytic oxidation bleaching wastewater could degrade chlorinated 
aromatic compounds such as chlorophenols [17], which could make the pulping wastewater The use of chlorine dioxide 
bleach bleach pulp can form a highly toxic chlorinated diphenyl and dioxin, with TiO2, O2, UV treatment of such waste 
water, such a highly toxic carcinogenic organic matter has a rapid degradation [18 ].
TiO2 redox is strong, in the larger pH range stable and inexpensive, non-toxic. But its absorption spectrum only a 
small part of the solar spectrum, at the same time, its light quantum eﬃ  ciency has yet to be improved, the researchers 
from a variety of ways to nano-TiO2, modified research. The modified nano-Ti02 can significantly improve its 
photocatalytic activity and extend the range of light absorption wavelength while maintaining the advantages of pure 
nano-TiO2. At present, for the modiﬁ cation of TiO2, there are main surface photo-sensitization, surface precious metal 
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precipitation, ion doping, composite semiconductor and surface reduction treatment, where the ion doping has a simple 
method, good modiﬁ cation eﬀ ect and the rate of catalytic reaction, and thus much attention [19].
Hundreds of organic contaminants have so far been found to be treated by photocatalysis. Nano-TiO2 photocatalytic 
oxidation degradation rate is fast, no selectivity degradation, oxidation reaction conditions are mild, no secondary 
pollution, almost all of the waste water can be used. High efficiency photocatalyst, nano-particle loading and metal 
doping, photoelectric combination of catalytic methods and solar technology research and development, so that nano-
TiO2 photocatalytic oxidation technology used in the ﬁ eld of water treatment has a good prospect. But at present the 
technology is mostly in the experimental stage, the development of its industrial water treatment process, people are 
waiting to see.
4.2.2 Nanoﬁ ltration technology
Membrane separation technology has been rapidly developing in the last 40 years since the 1960s for seawater 
desalination. So far, various membrane technologies such as microﬁ ltration (MF), ultraﬁ ltration (UF), reverse osmosis 
(RO), nanoﬁ ltration (NF), electrodialysis (ED) and  pervaporation (PV), have been widely used in chemical, paper, oil, 
food, medicine, nuclear and other industrial wastewater treatment.
For water heavy metal pollution, there are many ways to remove, which adsorption method to less cost, simple and 
widely used. While carbon nanotubes and coal-based micro-carbon ﬁ bers have distinct characteristics and potentials 
that are distinct from traditional adsorbents. It is possible to use as a highly eﬀ ective adsorbent in water pollution and 
environmental protection, such as adsorption of heavy metal ions, trace metal ion analysis and so on. Carbon nanotubes 
and coal-based micro-carbon ﬁ ber structure and surface properties can be modiﬁ ed by chemical oxidation. The study 
reveals that the relationship between the structure and surface properties of nano / microcorite materials and their 
adsorption properties has important academic and potential application value.
Nanoﬁ ltration is a membrane process between reverse osmosis and ultraﬁ ltration, which is named according to the 
size of the residual molecules separated by the membrane and the size of the membrane pore size of about 1 to several 
nanometers [20]. It is the same as the reverse osmosis and super-process, is a pressure-driven membrane process. 
Nanoﬁ ltration is suitable for the separation of molecular weight of more than 200g / mol, the molecular size of about 
1nm dissolved components. Nanoﬁ ltration membrane is a polyamide series composite membrane, the network structure 
is looser than the reverse osmosis membrane, so with ion selectivity, part of the inorganic salt can be dialyzed through 
the nanoﬁ ltration membrane, making the nanoﬁ ltration osmotic pressure than reverse osmosis low. In order to ensure a 
certain amount of membrane ﬂ ux under the premise of nanoﬁ ltration required operating pressure is much lower than the 
reverse osmosis, can save power and reduce the cost of water treatment.
The nanofiltration membrane is mainly composed of sulfonated poly (SPS), sulfonated polyether alum (SPES), 
cellulose acetate (CA), polyamide (PA), polyvinyl alcohol (PVA) or compound Filter. The nanofiltration membrane 
containing the charged group is called a charged nanoﬁ ltration membrane, which can be divided into a negative charge 
ﬁ lm, a positive electrode ﬁ lm and a bipolar ﬁ lm according to the charge of the charged group, wherein the positive 
electrode film is easily present in the water Is not widely used, and the negatively charged film is often made of a 
polymer material containing a sulfonic acid group (-S03H) or a shuttle acid group (-COOH) or a negative group on a 
polymer ﬁ lm, Selective separation of polyvalent anions, the positive ion separation eﬀ ect is not good; bipolar membrane 
is a new type of nanoﬁ ltration membrane, can be positive and negative ions were positive and negative layers were 
interception [21].
Composite nanoﬁ ltration membrane is a hotspot in membrane separation technology. Guiver et al. [2] Preparation 
of sulfonated polyphenylene ether composite nanofiltration membrane [23]; Galtseva et al. Preparation of cellulose 
acetate sulphate nanoﬁ ltration membrane [24] Kim and other polyacrylamide as the membrane material, the composite 
membrane of the cortex through the cross-linking agent and polyvinyl alcohol to form vinegar cross-linking, preparation 
of nanoﬁ ltration membrane [25]. Compared with the polymer materials, inorganic materials with high temperature and 
chemical solvents and other characteristics, inorganic nanoﬁ ltration membrane research has also been people's attention. 
Guizard et al. Deposited polyphosphates and polysiloxanes on the inorganic microfiltration membrane to prepare 
inorganic nanoﬁ ltration membranes [26]. Lin et al. [5] made inorganic nanoﬁ ltration membranes with surface pore size 
of 0.61.5 nm by vapor deposition [27], have greatly improved the ﬁ lm retention performance.
The nanoﬁ ltration membrane can replace the adsorption and electrochemical methods to deal with a large amount 
of contaminants in the pulp and paper industry wastewater, remove the dark matter and the chloride produced from the 
pulp bleaching process. It has been reported that UF / NF membrane treatment of kraft paper production wastewater 
has a very good eﬀ ect [28] with nanoﬁ ltration membrane has been a good deal with the organic compounds containing 
sulfate-containing wastewater, the use of membrane ﬂ ux than the ultraﬁ ltration Film 3 times higher, but also remove 
more than 90% COD. Compared with the OF membrane ratio, the organic matter in the waste water is less harmful to 
the nanoﬁ ltration membrane. Nanoﬁ ltration membranes are also used in ﬁ ber processing to bleach wastewater treatment 
to control contaminants. The emergence of nanoﬁ ltration membrane technology to improve the membrane separation 
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process, the application of wastewater treatment in the rapid growth. It is foreseeable that with the further research 
and development of nanoﬁ ltration membrane technology and technology, it will greatly promote the management and 
recycling of pulp and paper industry wastewater.
4.2.3 Nano ﬂ occulation technology
Flocculation and sedimentation is one of the eﬀ ective methods of wastewater treatment, which can eﬀ ectively reduce 
the turbidity and chroma of waste water, remove a variety of high molecular organic matter and some heavy metal ions 
(mercury and lead), improve the sludge dewatering performance [29 ], Its technical key is to study and select eﬃ  cient 
ﬂ occulants.
Flocculation is one of the main means to remove colloidal substances and strengthen solid-liquid separation. 
Because of its simple operation, good adaptability and low cost, China's major water plants use flocculation as the 
main puriﬁ cation technology of drinking water without exception. Factors aﬀ ecting the ﬂ occulation ﬂ occulant species, 
flocculant dosage, pH, stirring strength, raw water quality, flocculant and coagulant dosage sequence. The so-called 
enhanced ﬂ occulation is to improve the conventional ﬂ occulation eﬀ ect taken by a series of strengthening measures, 
that is, to determine the best conditions for ﬂ occulation, play the best ﬂ occulation eﬀ ect, usually including three aspects: 
ﬂ occulant (including coagulant) performance Improve the ﬂ occulation process to strengthen, such as optimizing the 
ﬂ occulation and agitation strength, shorten the reaction time of the process to determine the best reaction pH and so on.
The addition of nano-technology for the flocculation and sedimentation technology into a new vitality of nano-
flocculant instead of the traditional flocculant, the use of nano-particles of strong adsorption capacity, through the 
adsorption bridge, roll sweep and other ﬂ occulation, can remove some of the traditional Flocculation method is diﬃ  cult 
to remove the pollutants, and the precipitate is easy to dehydrate: a company to nano-materials for sewage puriﬁ cation 
agent / ﬂ occulant and disinfectant, the formation of these nano-composite multi-eﬃ  cient ultra-eﬃ  cient water treatment 
agent, not only pollution control effect Good, but also shorten the process, reducing the cost of pharmaceuticals. 
Through the experiment of dispersing nano-Si02 in water, nano-Si02 as a coagulant to strengthen flocculation to 
remove water in several typical dissolved organic HA, SDS and p-chlorophenol experiments and its turbidity removal 
experiment, can be obtained the following conclusions [30]:
(1) The nano-Si02 dispersion dispersed with inorganic dispersant has a particle size d of less than 30 nm in the 
dispersion after the dispersion of nano-Si02 dispersion at a pH of 7 for at least 10 minutes. The dispersant used is an 
inorganic salt dispersant, Processing to bring secondary pollution.
(2) Nano-Si02 on high molecular substances such as HA, SDS and kaolin particles have good adsorption, and small 
molecules such as p-chlorophenol adsorption is very weak.
(3) The coagulation eﬀ ect of high molecular weight HA and nano Si02 is obvious, especially at pH 7, when the 
dosage is low (1 - 10mg / L), there is obvious coagulation eﬀ ect. At this time, Bridge-based. But with the increase of 
nano-Si02 dosage, the removal of HA has a hindrance.
(4) The best removal of HA occurs between pH 5 and 6, and ﬂ occulation is mainly neutralized by the addition of 
Si02 coagulation and only aluminum sulfate as ﬂ occulant. With the increase of Si02 dosage, the pH range is wide, and 
the better removal rate is: pH = 5-9 The dosage of aluminum sulfate is 20-40mg / L. Si02 dosage is 1- 10mg / L. The 
optimum point appears at pH 7, the dosage of Si02 is 1mg / L, the dosage of aluminum sulfate is 20 mg / L, and the 
ηmax is 73.6%. At this time, the ﬂ occulation is dominated by adsorption bridge.
(5) The temperature is too high (greater than or equal to 35 'C) or the end (less than or equal to 7 ℃) is not 
conducive to the removal of Si02 on HA, but the removal of turbidity is still better eﬀ ect.
4.2.4 Organic, inorganic composite nanoparticles
Organic / inorganic composite nanoparticles have attracted much attention because of their excellent properties such 
as light, electricity and magnetic properties, excellent processing properties and biocompatibility of organic materials. 
In recent years, organic / inorganic composite nanoparticles with special functional properties have become a hotspot in 
nanoscience and technology [31]. For many kinds of diﬃ  cult to deal with water pollution control, it has a corresponding 
method, can be simple and eﬀ ective to solve the problem.
Nano-iron particles with high activity, just control the anaerobic, at room temperature, oscillation conditions, 
without the need to control the pH value and nitrate in 30min within the rapid and complete response, the eﬀ ect is much 
better than ordinary zero iron. The nano-iron prepared in the laboratory has a good eﬀ ect on the actual groundwater 
denitriﬁ cation: the removal rate of nitrate nitrogen in nanometer iron can reach 99% in 16min [32].
The use of nanometer zero-valent iron [33] for environmental pollution is a new pollution control technology. 
Nano-scale iron powder with traditional materials do not have some of the new features. The nano-particles have a 
Application of Nanotechnology in Wastewater Treatment
24
small diameter and the percentage of surface atoms in the total atoms increases abruptly. At the same time, the surface 
area and surface energy of the nanoparticles increase rapidly. Such as particles having an average particle size of 10 
to 100 nm, and a speciﬁ c surface area of  up to 10 to 70 m2 / g. 10nm zero-valent iron speciﬁ c surface area of  33.5 m2 
/ g. In contrast, the speciﬁ c surface area of  iron powder is only 0.9 m2 / g, the diﬀ erence between the two as much as 
37 times [34] as much. This makes the nanomaterials have excellent surface adsorption and high chemical reactivity. 
Nano-scale zero-valent iron can handle a variety of pollutants [35], for halogenated alkanes, halogenated aromatic 
hydrocarbons, PCBs, pentachlorophenol, organochlorine pesticides, pesticides, dyes, heavy metal ions, nitric acid Salt, 
chromate, arsenate and perchlorate and other pollutants have a reduction and transformation. Nano-iron in the process 
of dealing with pollutants in the environment, the biggest advantage is that the particle surface area, high reactivity, the 
rate of degradation of pollutants is very fast. Especially in the case of low pollutant concentration, the removal rate of 
pollutants from nanometer iron is much higher than that of ordinary iron powder.
In recent years, nanoscale hydrated iron oxide (HFO) has been widely concerned because of its excellent adsorption 
of arsenic, scientists around the mechanism of its adsorption of arsenic and industrial applications for a wide range of 
research prospects. At present, the resin-based hydrated iron oxide based on Donnan membrane eﬀ ect developed by the 
State Key Laboratory of Pollution Control and Resource Research in Nankai University, China is the most advanced 
research [36]. Nano-metal aluminum powder [Al0 (OH)] to the activated carbon ﬁ ber mat as a carrier, the preparation of 
a new composite water puriﬁ cation material, the test of its many kinds of heavy metal ions with adsorption. Indicating 
that the kind of particles in the treatment of heavy metal ions pollution has research value.
5. Conclusions 
Nanotechnology in the application of wastewater treatment research, but also need to carry out a lot of work, 
summed up mainly in the following areas:
(1) The current research on the mechanism of nano-photocatalyst oxidation is still very shallow, most of the 
literature is concerned about the phenomenon and results of this reaction, not from the depth of the reaction mechanism 
to reveal its essence. It is necessary to further study the photocatalytic oxidation degradation of organic pollutants and 
their intermediates in wastewater, and fully study the mechanism of photocatalytic reaction, and promote the industrial 
application of this technology for the theory and experimental data.
(2)  The development of cheap and high performance NF membrane is the key to nanofiltration technology in 
wastewater treatment and other applications. There are a lot of technical problems to be solved in the preparation, 
characterization and separation mechanism of membrane. For the papermaking wastewater treatment of this complex 
system, we must use a variety of technical methods in order to receive better results.
(3)  For a variety of organic / inorganic composite nanoparticles of the excellent nature of the study, there are still a 
lot of one-sided use, need to be in the future for a long time to further increase investment and research to make it more 
practical.
(4)  Nanotechnology also has a potential negative eﬀ ect, so far the negative eﬀ ect of its application has been almost 
no special research. As with the nanotechnology itself, the biological eﬀ ects of nanoscale substances on the human body 
will also be a long-term subject.
The application of nanotechnology in water treatment has shown a broad prospect. It is foreseeable that 
nanotechnology will play an important role in solving global water shortages and water pollution problems with the 
deepening of research and the improvement of practical level.
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